Abstract. In this paper, results of certain empirical equations for estimating the daily reference evapotranspiration for the area of southern Italy have been given. Evaluation of the daily
INTRODUCTION
Evapotranspiration (ET) is one of the major processes in the hydrological cycle, and its reliable estimation is essential to water resources planning and management. A common practice for estimating evapotranspiration is to first estimate reference evapotranspiration (ETo) and then apply a corresponding crop coefficient. Reference evapotranspiration is defined in Allen et al. (1998) as "the rate of evapotranspiration from hypothetical crop with an assumed crop height (0.12 m) and a fixed canopy resistance (70sm -1 ) and albedo (0.23) which would closely resemble evapotranspiration from an extensive surface of green grass cover of uniform height, actively growing, completely shading the ground and not short of water".
There are a number of methods for calculation of reference evapotranspiration. The goal of this paper is comparison of some empirical equations for calculation of daily reference evapotranspiration for the area of southern Italy.
MATERIALS AND METHODS
For the purpose of this study, daily lysimeter and weather data (minimum and maximum air temperature, minimum and maximum relative humidity, wind speed, sunshine, and pan evaporation) were collected at the experimental field "E. Pantanelli" of Bari University, located in the area of Policoro (Province of Matera), along the Western Ionian Coast, about 3 km from the sea.
The (Caliandro et al. 1990 ). The agrometeorological station was equipped with a Class A evaporation pan and a 4 m 2 (2x2 m) wide and 1.3 m deep weighting lysimeter covered by fescue grass. The lysimeter was situated near the center a 60x60 m grass field. The site was maintained under optimal water conditions. The fescue grass was periodically mowed to keep the height between 8 and 15 cm. Irrigations were applied with a frequency from 3 to 5 days.
The various instruments were located about 30 m from the lysimeter. The data for temperature and humidity were gathered by bimetallic thermograph and hair hydrograph, respectively. The wind speed was measured by propeller anemograph 3.5 m above the grass. Bright sunshine duration was gathered by Campbell-Stokes sunshine recorder. The integrity of data was assessed by comparison with a nearby station through "double mass analysis".
The values of solar radiation were tested using the envelope of solar radiation indication the maximum values of solar radiation which can occur on that day. If no measured value of solar radiation does not reach envelope, this suggests malfunction of the instrument and the need to correct the solar radiation values. Allen (1996) described three methods for determining the envelope, and in this paper the simplest method is used, which slightly underestimates the real values of the envelope in the days of highest radiation (3-5 %), but, since, for all practical purposes it does not differ on other days, its accuracy is considered satisfactory.
This method can be expressed in a following way:
where R so is the solar radiation envelope, Z is the height above seal level of the station, R a is the extraterrestrial radiation. The values of solar radiation obtained by Ansgstrom's formula on the basis of the measured values of sunshine hours are presented in the Figure 1 where one may observe that the points lie below the envelope and that a correction must be accomplished. In this paper the factor 1.12 was used for correction, and the modified values of solar radiation were presented in the Figure 2 The raw data set included lysimeter and weather data from May 15, 1981 to December 18, 1984 (Caliandro, personal communication, 2000) . However, problems existed on some days, so not all days were selected for analysis. Days with irrigations or rainfall, grass cuttings, and problems associated with irrigations or equipment were omitted from analysis. The final data set used in this study had a total of 497 patterns distributed over all seasons.
Evaluation of daily values of evapotranspiration of Policoro was performed with the methods: FAO-24 Penman-Monteith (FAOPM), FAO-24 Penman (FAOPn), FAO-24 Blaney-Criddle (FAOBC), FAO-24 Radiation (FAOR), FAO-24 Pan, Priestley-Tailor (PT) and Hargreaves (HARG). These methods were listed in Allen et al. (1994) as methods which should be used for estimation of evapotranspiration with the exception of FAO-24 Penman method.
RESULTS AND DISSCUSION
The obtained results were compared to the measured lysimeter values and presented in Table 1 
ET eq /ET ly (%) The first place of FAO-24 Pan equation can be explained by the similar climatic conditions of Policoro and Davis. FAO-56 Penman-Monteith proved to be very reliable, and the obtained results only confirm that FAO and ICID rightfully recommended as a standard for calculation of plant water demand calculation. Some significant departures of FAO Penman-Monteith method which were presented in some previous analyses of lysimetric measuring in the area of the Mediterranean (Caliandro et al. 1990; Rana et al. 1994. and Steduto et al. 1996) can be accounted for by inadequate data on solar radiation, which has been corrected in this paper.
FAO-24 Penman method, which was recommended by Doorenbos and Pruitt (1977) as a standard in calculation of evapotranspiration, overestimates the measured values for over 20% which agrees with the data in the literature which indicate that due to the poorly defined evapotranspiration coefficient c and the inappropriate function of the wind, it is not possibly to appropriately apply FAO Penman method which overestimates the measured values for 10-35 % at all locations (Jensen et al. 1990; Allen et al. 1994) .
Poor results of FAO-24 Blaney-Criddle, FAO-24 radiation and Hargreaves method can be justified by the fact that these methods are not intended for the calculation of daily 
CONCLUSIONS
The following main conclusions can be drawn:
• The results strongly support the use of the FAO-56 Penman-Monteith equation as the standard method of estimating reference evapotranspiration. The basic obstacle to using this method widely is the numerous required weather parameters. In many areas, the necessary data are lacking, and simpler techniques are required. Evaporation pans are used throughout the world because of simplicity of technique, low cost, and ease of data interpretation.
• The FAO-24 pan equation gives the best daily estimates of ET 0 and it can be used with high reliability for the calculation of daily reference evapotranspiration at the location of Policoro.
• Other equations cannot be recommended for usage at this location.
